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DEVICE FOR DETERMINING 
FLUCTUATIONS IN END 
EXPIRATORY GASES, METHOD 
FOR DETERMINING 
FLUCTUATIONS IN RESPIRATORY 
METABOLISM AND THE USE . . . 



Art Unit : 

Examiner : 

PRELIMINARY AMENDMENT 

Assistant Commissioner for Patents 
Washington, D.C. 20231 

ATTENTION: BOX PCT 

SIR: 

Please amend the application as follows: 
IN THE SPECIFICATION : 

Page 1, before line 1 (after the title) , insert the 



following : 
--BACKGROUND OF THE INVENTION 
Field of the Invention--; 
between lines 4 and 5, insert the following: 

--Background Information--; 
line 16, replace "e.g." with --, e.g.,--. 



Page 2, line 4, replace ",It" with it--; 

line 7, replace "i.e," with i.e.,--; 
line 8, after "diseases" insert --of the--; 
line 9, replace "e.g." with e.g.,--; 
line 13, replace "i.e." with i.e.,--; 
line 17, replace C02/02" with --CO2/O2--; 
line 19, replace "e.g." with --, e.g.,--. 



Page 3, lines 2, 7, 9 and 10, replace "pC02" with "pCOs"; 

line 4, delete "rhythmical"; same line, replace 
"body temperature" with --cycle--; 

line 10, delete "such"; same line, before "few" 

insert --a--; 
line 15, replace "e.g." with --, e.g.,--. 
line 20, delete "such". 

Page 4, line 3 after "i.e." insert --,--; same line, replace 

"pC02" with --PCO2--; 
line 4, after "e.g." insert --/--; 
between lines 8 and 9, insert the following: 

--SUMMARY OF THE INVENTION--; 
line 11, after "device", delete ","; 
line 16, after "i.e." insert 
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Page 5, lines 1 and 11, after "e.g." insert 

line 9, replace "only necessary" with 

--necessary only- - ; 
line 12, delete "Preferred embodiments can be 

taken from the dependent claims."; 
line 15, replace "C02" with --CO2--; 
line 16, replace "gas/es" with --gas/gasses-- . 



Page 6, line 7, after "fluctuations", insert 

line 10, before "a comparison", insert --to provide- - 
line 11, replace "e.g." with --, e.g.,--; 
lines 16 and 17, replace "pC02" with --pC02--. 



Page 7, line 16, replace "e.g." with --, e.g.,--; 

line 19, replace "with measurement of" with 
--measure-- . 



Page 8, lines 2, 7, 8, 10, 13, 15 and 22, replace "pC02" 
with --PCO2--; 
line 12, replace "i.e." with --, i.e.,--; 
line 14, replace "C02" with --CO2--; 
line 22, replace "p02" with --p02--. 
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Page 9, between lines 6 and 7, insert the following: 
--BRIEF DESCRIPTION OF THE DRAWINGS--; 
line 7, delete "with" ; 

line 8, replace "drawing" with --drawings--; 
line 11, replace "pC02" with --pC02-- . 
between lines 11 and 12, insert the following: 

--DETAILED DESCRIPTION OF THE INVENTION--; 
line 12, before "cycle" insert --a--; same line, 

after "computer" insert --,--; 
lines 18 and 19, replace "C02" with --CO2--; 
last line, replace "pC02" with --pC02--. 

Page 10, line 2, replace "pC02" with --PCO2--; 

line 3, replace "Sensors" with --sensors--; same 

line, after "temperature" insert --,--; 
lines 7 and 9, after "i.e." insert --,--; 
line 8, replace "C02" with --CO2--. 

IN THE CLAIMS: 



Please cancel original claims 1 to 17, without prejudice. 
Please add the following claims: 

18. A method for monitoring in an animal or a human, 
hormonal fluctuations, ovulation prediction, breathing function, 
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the extent of physical fitness, the progress of pharmacological 
therapies or the progress of oxygen -therapy, the method 
comprising : 

(a) obtaining a volume of an end expiratory gas mixture 
from an animal or a human, 

(b) determining the amount of one or more gases contained 
within said volume, 

(c) recording of the value thus obtained in step (b) , 
optionally together with time data and individual data, 

(d) comparing values from step (c) with a table of values, 

and 

(e) generating a signal according to the comparing of 
values in step (d) , said signal being stored or optionally being 
processed and/or edited. 

19. The method according to claim 18, wherein the gas 
determined in step (b) is at least one gas selected from the 
group consisting of CO2 and O2. 

20. The method according to claim 18, wherein the amount of 
the at least one gas in the end expiratory gas mixture is 
optically determined. 

21. The method according to claim 20, wherein the method is 
for predicting ovulation and the at least one gas is CO2. 
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22. The method according to claim 18, wherein stored 
measured data are compared with already stored data by a program, 
wherein detection of a deviation from a predetermined value 
provides the signal, 

23. A device for the determination of the partial pressure 
of at least one gas in an end expiratory mixture of gases from an 
animal or a human or for predicting ovulation, the device 
comprising: 

(a) a receiving unit for receiving a gas volume of end 
expiratory gas from an animal or a human, 

(b) at least one measuring device for the determination of 
the at least one gas in the end expiratory gas volume received in 
the receiving unit, and for the generation of measurement 
signals, and 

(c) a unit for display and/or storage and evaluation for 
recording and processing of signals received from the at least 
one measuring device, wherein the measured values therefrom are 
stored together with individual data of the animal or human being 
monitored. 

24. The device according to claim 23, which further 
comprises an optical measuring unit to determine the IR 
absorption of CO2, wherein the measuring unit provides a signal 
that is stored together with time data or the identity of the 
animal or human, in a memory. 
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25. The device according to claim 23, wherein the optical 
measuring unit is an IR measuring cell. 

26. The device according to claim 23, which further 
comprises an oxygen sensor. 

27. The device according to claim 23, which further 
comprises a device to absorb water from the end expiratory gas. 

28. The device according to claim 23, which further 
comprises a portable energy source. 



IN THE ABSTRACT : 

Please replace the ABSTRACT with the ABSTRACT OF THE 
DISCLOSURE attached hereto. 
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REMARKS 



The 


specification was 


editorially 


revised. 


New 


claim 


18 


includes 


features 


from original claims 15 and 17 


New 


claim 


19 


includes 


features 


from original claim 14, 


New 


claim 


20 


includes 


features 


from original claim 15. 


New 


claim 


21 


includes 


features 


of 


claims 18 and 19, 


New 


claim 


22 


includes 


features 


of 


original claim 8. 


New 


claim 


23 


includes 


features 


of 


original claims 1 and 4. 


New 


claim 


24 


includes 


features 


of 


original claims 2, 3 and 5. 


New 


claim 


25 


includes 


the feature 


of original claim 3 . 


New 


claim 


26 


includes 


features 


of 


original claim 5, 


New 


claim 


27 


includes 


the feature 


of original claim G . 


New 


claim 


28 


includes 


the features of original claim 12 . 



If the Examiner has any comments, questions, objections or 
recommendations, the Examiner is invited to telephone the 
undersigned at the telephone number given below for prompt 
action. 

FRISHAUF, HOLTZ, GOODMAN, Respectfully submitted, 

LANGER & CHICK, P.C. 
767 Third Avenue, 25th Floor ^ /I o /-> % 



New York, NY 10017-2023 
Tel. No. (212) 319-4900 
Fax No. (212) 319-5101 
RSB/jh/ld 




RICHARD S. BARTH 
REG. NO. 28,180 
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ABSTRACT OF THE DISCLOSURE 



A method for monitoring in an animal or a human, hormonal 
fluctuations, ovulation prediction, breathing function, the 
extent of physical fitness during exercise, the progress of 
pharmacological therapies or the progress of oxygen -therapy, the 
method comprising: (a) obtaining a volume of an expiratory gas 
mixture from an animal or a human, (b) determining the amount of 
one or more gases contained within said volume, (c) recording of 
the value thus obtained in step (b) , optionally together with 
time data and individual data, (d) comparing values from step (c) 
with a table of values, and (e) generating a signal according to 
the comparing of values in step (d) , the signal being stored or 
optionally being processed and/or edited. 
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JetemTining end expiratory gases, meth od for detemiination of fluctuation s 
in respiratory metabolism and the use of the device 



The invention relates to a device for the detemiination of the partial pressure of at 
least one gas in a end expiratory gas mixture; a metfiod for the monitoring of 
fluctuations in respiratory metabolism in the animal or human body and to the use 
thereof. 

The partial pressure of different gases in end expiratory gas mixtures is dependent 
upon various functions of the body - inter alia from hormonal fluctuations, disorders 
disturbing the respiratory metabolism such as asthma, mucoviscidosis etc. as well as 
upon the energy balance of the body (respiratory quotient). In various metabolic 
disorders or in recreatory drug abuse certain metabolic products can be detected in 
the end expiratory gas (diabetes, alcohol-abuse). Further the aforesaid changes during 
severe physical stress and therefore is an indicator for the physical ability of the body 
(fitness). 



Especially the end expiratory gas mixture - that is the last gas volume exhaled, is an 
exact picture of the alveolar partial gas pressure that is again dependent on various 
body functions. 

Until now complicated devices for measuring the actual partial gas pressure e.g. in 
anesthesiology have been known to measure the actual end expiratory gas pressure 
there. The values measured were only momentarily of interest - storage or evaluation 
of the stored values during a time inten/al was not possible. Further the known 
instruments were complicated and not suited for private use but for the needs of 
operation room conditions. 
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It has been found surprisingly that by measuring the end expiratory gases - especially 
the end expiratory gases and evaJuatioa thereof for body functions and metaboiism 
can be monitored also outside of an operation room/intensive care station. 

The device can be used preferably for monitoring the respiratory ftjnction. It is 
understood thereunder especially such disorders/conditions of the body that alter the 
gas content of blood. Such like asthma, chronic lung emphysema, oxygen therapy, 
fitness status of an athlete i.e. for detecting the limits of performance, sleep apnoea 
including chronical; snoring, and inflammatory diseases respiratory tract 

Moreover in therapies with drugs that influence the respiratory center e.g. barbiturates, 
progesterone and derivatives thereof, narcotics and analgetics the actions thereof can 
be monitored. As well a monitoring of persons in dosed rooms, such as astronauts, 
plungers, submarine-drivers, workers in caissons is possible. 

Thereby inter alia an impairment of the function of gas exchange, i.e. the development 
of a chronic or acute respiratory failure, monitoring and optionally adjustment of 
therapy - oxygen therapy, hormonal treatment or other drug treatments can be 
detenmined. 

With the ratio of C02/02 in the end expiratory volume (lungemphysem quotient) also 
the status of metabolism, like progress of a dietetic measure or the fitness (efficiency 
degree of the body) e.g. in competitive athletes or also in physical rehabilitation 
measures can be monitored. 
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A particular interesting application is the monitoring of the lung emphysema in blood by 
detenmining pC02. Since Ddring: Pflugers Archiv 250 (1948), pp. 37 - 46 "About 
rhythmical fluctuations of breathing and body temperature in the menstruai cycle" and 
Doring, G. KJ'About rhythmical fluctuations of respiration and body temperature* Arch 
Gynacoi. 182 (1953), pp 746 - 758 and DOring, GK, HJ.H. Loeschke, B. Ochwadt 
"Further tests about the effects of the sexual hormones on respiration" PflQgers Archiv 
252 (1950), pp 216 - 230 it is known that the pC02 in women fluctuates during the 
menstrual cycle influenced by progesterone. It is especially significant, that in women 
significantly 3-4 days before ovulation a decline of pC02 appears. The end expiratory 
pC02 such declines few days just before the ovulation - influenced by the rising 
progesterone level in blood and stays high during the luteal phase of the menstrual 
cycle and in pregnancy in consequence to an increased alveolar ventilation . 

It has not been tried untiJ now to use this medical phenomenon for the production of 
measuring devices. 

Devices for ovulation detection, e.g. so called" cycle computers" that evaluate 
measurements of the basal body temperature or determinations of the luteinizing 
honnone (LH) by biochemical color reactions have always been inaccurate or gave 
information only very near or after the ovulation, which is useless for contraception or 
for the lung emphysema. 

Further basal body temperature measurement is very easily such strongly Influenced 
by "external circumstances" - like physical activity, disorders with fever, drugs, short 
sleeping period, time shifts due to air plane travel - that the measured value often is 
useless and thus can be used for the prediction of ovulation only with very high faults. 
So the known devices had the deficiency of being too inaccurate and further evaluated 
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body function data that can be altered strongly by the life circumstances of the patient, 
so that the measurement was not reliable. Further it may be interesting to monitor the 
fluctuations in progesterone - i.e. the pC02 controlled thereby during a risk pregnancy 
(e.g. asthma patient), to be able to manifest a decline of progesterone which 
endangers the pregnancy and optionally to be able to take counter-measures. 

Nevertheless the measurement of other gases in the end expiratory gas can be 
interesting - especially as the values are readily obtained and are independent of time- 
consuming detection-reactions in laboratories. 

It is an object of the invention to provide a device for determination/evaiuation of 
partial pressures of gases in an end expiratory gas volume. 

According to the invention the object is met by a device, that measures end expiratory 
gases, comprising: a receiving unit for the recievfng of end expiratory gas, a 
measurement unit to determine the at [east one gas in the thus received volume of end 
expiratory gas and to generate measurement signals; and a processor unit for storing 
and further processing of the signals measured in a predetemiined time interval. 

First ttiis processor unit selects suitable measurement signals - i.e. such that are at the 
end of the exhalation process, as the values there are more stable and optionally an 
end expiratory value and effects the editing of this selected measured value into 
memory • optionally together with individual data about the measurement date, the 
measurement time, the individual herself and optionally also a further processing of the 
aforesaid signals by comparison with stored values. Optionally the stored values may 
be edited on a printer, readable and storable on conventional transportable data 
carriers known per se or by remote inquiry. Also a processing of individually selected 
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measurement values may be provided in the device - e.g. comparison with a stored 
measurement value table and display when deviations from the stored values greater 
than a predetemriined threshold occur. It is also possible to monitor the variation of the 
values with time and to edit only the values resulting therefrom. 

Preferably this unit is portable, of small dimensions and optionally battery-powered, so 
that it may be used on different places of the stay of the monitored individual. 

Of course the device may be provided such that it measures several partial gas 
pressures simultaneously or sequentially - rf a measurement of several gas pressures 
is desired. To this effect it is only necessary to measure different absorption bands of 
the gases at different places and to evaluate or to use a suitable measurement method 
for each gas.- e.g. commercial oxygen sensors for oxygen. 

Preferred embodiments can be taken from the dependent claims. 

It is advantageous if tiie physical measuring unit is an optical measuring unit, as optical 
determinations are fast and are easily converted into electrical signals. 

For the measurement of polar gases, like C02, it is especially preferred that the 
measuring cell is an IR-measuring cell, measuring an absorption band of the gas/es to 
be determined in a predetermined absorption wavelength area that is not absorbed by 
other gases, and to determine the concentration of the gas in the gas volume in a 
manner known per se. The invention is not delimited to IR-spectroscopic 
measurements - Raman spectroscopy, conductivity measurements, etc, and also usual 
gas sensors may be used to determine one gas in the gas mixture. 
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For the evaluation of a history it may be advantageous, that the vaiues measured in a 
predetemnined time interval are stored in a memory, that optionally may be read by an 
editing unit. 

Typically the device has a printer as an editing unit, a readable display and/or a 
memory chip, that is computer-readable, so that either the value may be read visually 
concurrently or that the history of the values as such can be evaluated or read later. 

In the special case of cycle monitoring or detenmination of other hormonal fluctuations 
now histories of the fluctuations of the measured values can be stored together with 
measurement data (time, atmospheric pressure etc.) and edited - whereby complicated 
stationary tests can be avoided. Thereby is possible only now a comparison of different 
tests over a longer period of time - like cycle data. Further e.g. constant monitoring of 
the progress of a risk gestation with time is possible, without the patient having 
permanently to undergo complicated tests- The inventive device is especially suited for 
the monitoring of the pretreatment for in vitro fertilization and other procedures of 
assisted reproduction. 

To meet this object the device may measure pC02 in the end expiratory gas only. It is 
prefenred to determine pC02 by IR-abscrption of a predetermined end expiratory gas 
volume in a measuring cell and to compare these values preferably either with 
individual basis data of the individual or to monitor only its relative fluctuation over a 
time interval. 

As the amount of gas and thus the number of absorbing molecules in a gas volume is 
temperature-dependent, it is useful to thermostate the measurement cell. Otherwise 



6 



the measured value may be compensated by computation by means of temperature 
vaiue measured by a sensor in the measurement cell, whereby complicated 
thermostatization may be avoided - this may be especially useful in applications with 
high temperature fluctuations. 

Preferably further a measurement unit for atmospheric pressure at the measurement 
time is provided and by means of the measurement the result of the measurement may 
be corrected for atmospheric pressure. Thereby obtaining measurement values 
falsified by pressure variations can be avoided. The device itself can be designed in a 
manner known per se as two-beam photometer. 

An especially preferred use of the inventive device is the prediction of the ovulation. To 
such a purpose a memory for storing cycle data - optionally together with other 
measurement data, like temperature, is provided, that gives readings accordingly. The 
measured data are each compared with preceding measured data within a 
predetermined time interval and it is determined, whether significant deviation occurs. 
Thereby predication of the ovulation about three days in advance is possible - a 
method that is much more precise for contraception or conception than e.g. 
measurement of temperature, being strongly dependent on physical activity, time of the 
day etc. of the individual monitored. 

Compared with known cycle computers that normally with measurement of the basal 
temperature, that is easily disturbed and thus often is imprecise, the inventive device 
has the advantage of a fast and precise determination independent from events like 
short sleeping period, physical activity etc. 
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A further preferred use of the device is the monitoring of pregnancy. The lowering of 
pC02 is typical for a normal gestation and a rise thereof is a sign of a severe disorder. 

To obtain the end expiratory gas, that alone is an exact picture of the alveolar status, a 
device may installed, that forces the patient to exhale completely - then only those 
measured values are evaluated, that have been taken in the last time interval of 
expiration. Therefore especially units forcing the individual to exhale against an 
obstacle, like when inflating a batloon or the like, where the highest measured pC02 
is ttiis significant end expiratory pC02 - this may be detemiined in a manner known per 
se by a processing unit programmed accordingly, that records the measured values 
and evaluates the aforesaid, so that only the highest pC02 per breathing event is 
stored/displayed. 

The process for the prediction of the ovulation i.e. of progesterone on basis of the end 
expiratory pC02 comprises: obtaining of a volume of end expiratory gas; determination 
of the IR-Absorption of the C02-band in the gas volume of end expiratory gas and thus 
determination of the pC02 therein, con-ection of the result for the atmospheric pressure 
and temperature and editing of the measured value into an editing unit, like a memory, 
a printer, a display, 

it may be useful to remove water vapor from the exhaled gas by absorption or 
condensation before the measurement cell, to obviate falsifications of the 
measurement result by condensation on the windows of the measurement cell. 

For the use in other fields, e.g. for the monitoring of respiratory function or of fitness it 
is necessary to measure pC02 and p02 and to form the ratio thereof. This ratio may 
either be stored as such or be edited or optionally compared with predetermined ratios 
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of the same individual or with basis data already in the device and when crossing a 
predetermined threshold value a signal is generated. 

This signal enables the individual or his trainer (if the device is used for monitoring 
physical training) to alter his performance so that the body is working again in its 
normal range. Nevertheless, the signal may be used for controlling therapeutic 
measures. 

In the following the invention shall be illustrated in more detail with under consideration 
of the annexed drawing, that shows schematically an embodiment of the invention for 
cycle monitoring, whereas it is not meant that it be delimited thereto, shows: 

Fig. 1: an embodiment of an inventive device in schematic representation; and 

Rg. 2: a graph depicting pC02 dependent from cycle history. 

Refening now to Fig. 1 in a preferred embodiment of the invention as cycle computer 
an inventive device comprises an IR-radiation source, the radiation thereof is directed 
through a gas measurement cell. In this measurement cell end expiratory gas is blown, 
that optionally may be dried in a manner know per se, to obviate condensation on the 
windows of measurement. The radiation emitted from the measurement cell is filtered 
by means of an optical filter onto the absorption area of the gas to be measured - in 
this case C02 - and the radiation in the predetermined area of the IR-absorption band 
of C02 is directed onto an IR-sensor Preferably the signal of the sensor Is amplified in 
a manner known per se and then is either stored with further cycle data of the 
individual/further processed or simply edited on a display. It is useful that the device is 
enabled by a processor contained therein to store a pC02 value of an exhaled volume 
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only, if the aforesaid does not change much any more, to obtain an end expiratory 
pC02 value. In the embodiment with IR-Sensors by measurement of the temperature 
the influence of temperature is compensated for by computation in a manner known 
per se. On the other hand it is possible to dimatize the measurement ceil itself. The 
measurement of the gas is also compensated for atmospheric pressure. 

Preferably the device is small and portable and may be easily transported by the user. 

From Fig. 2 the physiological basis of the cycle computer may be seen, i.e, that the 
C02 partial pressure declines significantly already about 3-4 days before the nonmally 
obtained values, i.e, the peak of the luteinizing hormone (LH) and of estradiol (E2) and 
of basal temperature and such enables a very simplified and ameliorated and 
especially earlier detection of the expected ovulation compared with known devices 
('tycle compute^- 

Further embodiments and developments are obvious to the expert in the field wittiin the 
scope of the claims and the scope of protection shall not be delimited to the examples, 
that have been referred to for illustration purposes only. 
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' > • (New)CIa(ms (article 19) 

1 . Use of a devioe for determming the parfial pressure of at least one gas in a mixture 
of en^ expiratory gases comprising: 

* a receMng unit for receiving a volume of end expiratory gases 

« at least one measuring device for the detennination of at least one gas in ^e 
received end expiratory gas volume and to generate signals; and 

- a unit for storage and evaluation for receiving arul processing of tiie signals of the at 
least one measuring device for the determination of homnonal fluctuations, ofihe 
physical fitness^during exerdse as weil as of pharmacotogicai therapies and for the 
monitoring of oxygen therapy. 

2. Use according to claim 1« characterized ttierein, that the detennination of hormonal 
fluctuations is performed in human indfvidu^. , 

3. Use according to daim 2, characterized therein, that the determination of hormonal 
fluctuations is monitoring of the menstrual cyde, espedaify of the time of ovulation. 

4* Method for monitoring hormonal fluctuations in animal and human body, tine physical 
frtness during exerdse as well as of pharmacological th^pies and for monitoring of 
oxygen-therapy characterized by the steps: 



- obtaining a volume of an end expiatory gas mixture 



• determination of the amount of one or more gas/es contained within this volume . 

- r^rding gf th§ value thus obtained, optionalty together wfth data of the time and 

: individual data . * 

- * ' ' . * ' ' ' ' - * ' -■ ■ . 

- comparison of the aforesaid value/s with a table of values and 

- generation of ^ signal according to the comparison* step, Vnat may ^e stored, 
. optionally further processed and/or edited. - 

5. Method according io claim 4, characterized ttierein, that the gas detemiined is C02 
and/or 02. * 

6. Method according to claim 4 or 5, characterized therein, toat ttie amount of at least 
one gas in the end expiratory gas mixkire is determined optically. 

7. Device for ttie determination of tiie parfial pressure of at least one gas in an end 
expiratory mixture of gases for the use according to one of ttie claims 1-4, 
comprising: 

- a receiving unit for tiie recemng of a volume of end exspiratory gas 

• at least one measuring device for the determination of at least one gas in the received 

end expiratory gas volume and to generation <ff measurement signal? 

and 
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- a unit for storage ^nd evaluation for recording and processing of fte signals of the at 
, Idast one measuring device^ wherefn the measurec^ values are stored together wifti 
v datunri, Individual data of the individual monitored. ' ^ 

8. Device according to <?laim 7. characterized therein, that rt comprises an optical 
measuring unit, espedally an IR- measuring cell 19 d^fennine the IR atjsorption of 
C02, wherein the signal of the IR-^easyring cell Is stored together wftti time data^ like 
datum^ tf rpe or thje name of the paUent in a memory. 

9. Device according to claim 8. diaracterized therein, that the individuafized stored 
measured data are comparable with already stored data by means of a program, 
wherein the detection of a deviation from a predetermined value will lead to a signal, 

10. Device according* to any one of tiie preceding claims 7 to 9, characterized therein, 
that It ppmprises an oxygen sensor, 

1 L Device according to one of the claim? 7-10, chararterized therein, that ft 
comprises a device to absort> water from tine end expiratory gas. 

12- Device according to one of the claims 7-11, characterized tiiereln that It comprises 
an own energy source and fiiat it is portable. 



3 



ABSTRACT 



The invention relates to a device for determining the partial pressure 
of at least one gas in an end expiratory gas mixture, comprising a receiving 
unit for a volume of end expiratory gas, at least one measuring device to 
determine the volume of an end expiratory gas received therein and to output 
measuring signals, in addition to display and/or storage and evaluation unit 
to receive and process the signals of the at least one measuring device. The 
invention also relates to a method for monitoring fluctuations in respiratory 
metabolism of the human or animal body and to the use thereof in determining 
respiratory function. 
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